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ABSTRACT: Character association and path coefficient analysis was carried out with 55 genotypes for yield and 

yield component traits during kharif, 2019-2020 at Regional Agricultural Research Station, Lam, Guntur. The 

correlation studies revealed that seed cotton yield had positive association with plant height, bolls/plant, boll 

weight, seed index, lint index and ginning outturn suggesting that these were the major yield contributing traits. 

Further partitioning of correlation coefficients into direct and indirect effects showed that characters viz., plant 

height, bolls/plant, boll weight, seed index and lint index had direct positive effect on seed cotton yield/plant. 

Thus, correlation and path analysis clearly indicated that direct selection based on bolls/plant, boll weight, seed 

index and lint index may be helpful in developing high yielding varieties in upland cotton.

Key words: Correlation, cotton, path coefficient

 Cotton (Gossypium spp) is one of the most 

important commercial cash crops and plays a key 

role in economic, political and social affairs of the 

world. Cotton enjoys a pre-eminent status among 

all the cash crops in the country, being the 

principal material for flourishing textile 

industries. The predominant species cultivated 

in India is G. hirsutum which covers more than 90 

per cent of the total area.

 Seed  co t ton  y i e ld  i s  a  complex 

quantitative trait, considerably affected by 

environment. Therefore, selection of genotypes 

based on yield perse is not effective. Hence, it is 

desirable for plant breeder to know the extent of 

relationship between yield and yield components 

which will facilitate in selecting desirable 

character ist ics for  y ie ld improvement. 

Correlation coefficient analysis measures the 

magnitude of relationship between various plant 

characters and determines the component 

character on which selection can be based for 

improvement of seed cotton yield. Path coefficient 

analysis splits the correlation coefficients and 

provides information on the direct and indirect 

effects in order to perceive the most influencing 

characters to be utilized as selection criteria in 

cotton breeding programme

MATERIALS AND METHODS

 The present study was carried out with 55 

genotypes of cotton in randomized complete 

block design (RCBD) with two replications at 

Regional Agricultural Research Station, Lam, 

Guntur during kharif, 2019-2020. The inter-row 

and intra-row spacing adapted was 105 x 60 cm. 

Each plot consisted of 2 rows of 6 m length and 

observations were recorded on five randomly 

selected plants from each genotype/replication for 

characters viz., plant height (cm), monopodia/ 

plant, sympodia/ plant, bolls/plant, boll weight 

(g), seed index (g), lint index (g) and seed cotton 

yield/plant (g). The characters viz., days to 50 

per cent flowering and ginning outturn (%) were 

recorded on plot basis. The data collected from the 

experimental material was subjected to the 

correlation analysis and path coefficient analysis.

RESULTS AND DISCUSSION

 The analysis of variance indicated 

significant differences among the genotypes for 

all the characters. The phenotypic and genotypic 

correlation coefficients between seed cotton yield 

and other yield components are presented in 
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Fig. 1. Fetal monster showing cyclopia and arhinia
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for commercial purposes and around 15-
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 Cotton is grown in about 100 countries 

and traded in around 150 countries worldwide 

Cotton is an important commercial crop of India 

and has emerged as the largest producer in the 

world with its production touching 6.2 million 

tonnes in 2020-2021 (USDA, 2020). Cotton is 

cultivated mainly for its fibre which is the most 

importa
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Dear Colleagues,

 It is a matter of great proud and privilege for me to bring to your 

kind notice that the “Cotton Research and Development Association”, 

CCS Haryana Agricultural University, Hisar has introduced the 

following awards for the benefit of students and scientists working on 

any discipline related to cotton production technologies and allied 

subjects from January, 2021.

I. Best Research Paper Award:

 The papers published in the “Journal of Cotton Research and 

Development” during January to December in a Particular year will be 

eligible for the above award.

 This award will be in four distinct categories i.e. Crop 

Improvement, Crop Production, Crop Protection and Social Sciences.

II. Best Thesis Award (M.Sc. and Ph.D.)

 The thesis (M.Sc. or Ph.D.) submitted by any student during 

January, 2019 to December, 2020 on cotton crop with any discipline 

at any State Agricultural University or Institute is eligible for the 

award. A copy of the thesis with date of clearing the thesis examination 

or declaration of the result alongwith one copy of the reports of two 

external examiner may be submitted to the Secretary, CRDA by 31 

January 2021 positively.

 The result of the award will be intimated by March, 2021. A plaque 

and a certificate will be given at the time of All India Coordinated 

Cotton Improvement Project Meeting normally held in the first week of 

April every year.
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Table 1 and the phenotypic and genotypic path 

coefficients showing direct and indirect effects 

are presented in Table 2 and 3 and Fig.1 and 2, 

respectively. Genotypic correlations in general 

were higher than phenotypic correlations 

indicating that the apparent associations are 

largely due to genetic reasons.

 Plant height recorded significant positive 

association with sympodia/plant, bolls/plant 

and seed cotton yield/plant at genotypic level 

and with sympodia/plant at phenotypic level 

indicating their true association. Similar results 

were also reported earlier by Asha et al., (2015), 

Pradeep et al., (2015) and Satish et al., (2020). 

 The characters viz., bolls/plant, boll 

weight, seed index, lint index and ginning outturn 

also showed significant positive association with 

seed cotton yield/plant at both phenotypic and 

genotypic levels signifying the usefulness of these 

traits in selection programmes. Similar results 

were reported by Kishore et al., (2011) and Sirisha 

et al., (2016) and Satish et al., (2020). Days to 50 

percent flowering, monopodia/plant and 

sympodia/plant showed non-significant positive 

Table 1. Phenotypic (below diagonal) and genotypic (above diagonal) correlation coefficients for yield and yield component 

characters among 55 genotypes of cotton (Gossypium hirsutum L.) 

Character Days to 50 Plant Monopodia/ Sympodia / Bolls/ Boll Seed Lint Ginning Seed
 per cent  height plant plant plant weight index index outturn cotton yield/
 flowering            (%) plant

Days to 50 1.00 0.09 -0.03 -0.08 0.08 -0.12 -0.03 -0.01 0.02 0.08
per cent flowering

Plant height (cm) 0.07 1.00 -0.29** 0.65** 0.28** -0.02 -0.09 -0.04 0.02 0.27**

Monopodia/ -0.02 -0.21 * 1.00 -0.03 0.09 0.11 0.19* 0.12 -0.02 0.03
plant

Sympodia/ -0.07 0.54 *** -0.02 1.00 0.38** -0.18* -0.24** -0.17* -0.04 -0.08
plant

Bolls/plant 0.03 0.12 -0.02 0.24 * 1.00 0.12 -0.01 0.07 0.17* 0.88**

Boll weight (g) -0.10 -0.02 0.12 -0.16* 0.06 1.00 0.79** 0.71** 0.37** 0.69**

Seed index -0.03 -0.03 0.17* -0.20 * -0.01 0.72 ** 1.00 0.91** 0.49** 0.46**

Lint index -0.02 0.01 0.10 -0.14 0.04 0.63 ** 0.89 ** 1.00 0.81** 0.47**

Ginning 0.01 0.04 -0.02 -0.02 0.11 0.29 ** 0.43 ** 0.78 *** 1.00 0.34**

outturn (%)

Seed cotton yield/ 0.05 0.15 0.04 -0.05 0.44** 0.48** 0.32** 0.33** 0.25** 1.00
plant (g)

* Significant at 5% level     ** Significant at 1% level

Table 2. Direct and indirect effects (phenotypic) of yield component traits on seed cotton yield among 55 genotypes of cotton 

(Gossypium hirsutum L.)

Character Days to 50 Plant Monopodia/ Sympodia/ Bolls/ Boll Seed Lint Ginning
 per cent height plant plant plant weight index index outturn
 flowering         (%)

Days to 50 per cent flowering 0.05 0.00 -0.00 -0.00 0.00 -0.01 -0.00 -0.00 0.00

Plant height (cm) 0.02 0.24 -0.05 0.13 0.03 -0.01 -0.01 0.00 0.01

Monopodia / plant -0.00 -0.01 0.07 -0.00 -0.00 0.01 0.01 0.01 -0.00

Sympodia / plant 0.012 -0.12 0.00 -0.23 -0.06 0.04 0.04 0.03 0.01

 Bolls / plant 0.01 0.05 -0.01 0.10 0.42 0.03 -0.00 0.02 0.053

Boll weight (g) -0.05 -0.01 0.06 -0.07 0.03 0.47 0.34 0.30 0.14

Seed index -0.01 -0.01 0.07 -0.08 -0.00 0.29 0.39 0.35 0.17

Lint index 0.02 -0.01 -0.08 0.11 -0.03 -0.47 -0.66 -0.74 -0.57

Ginning outturn (%) 0.00 0.02 -0.01 -0.01 0.05 0.14 0.20 0.36 0.46

Seed cotton yield / plant (g) 0.05 0.15 0.04 -0.05 0.447** 0.48** 0.32** 0.34** 0.25**

*  =  Significant at 5% level,  ** = Significant at 1% level,  Residual effect =0.237,  Bold and diagonal values indicate direct effects
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association with seed cotton yield/plant at both 

phenotypic and genotypic levels. These results 

are in accordance with Pujer et al., (2014) and 

Sirisha et al., (2016) and Satish et al., (2020). 

 The traits viz., bolls/plant, boll weight, 

seed index, lint index and ginning outturn were 

found to possess significant positive association in 

desirable direction with seed cotton yield/plant 

both at genotypic and phenotypic levels.

 The correlation coefficient alone is 

insufficient to explain the relationship for effective 

manipulation of the traits, but path coefficient 

analysis furnishes a method for partitioning the 

correlation coefficient into direct and indirect 

effects and measures the relative importance of the 

causal factors in determining the seed cotton yield.

 In plant breeding, it is very difficult to 

have complete knowledge of all component traits 

of yield. The residual effect permits precise 

explanation about the pattern of interaction of 

other possible components of yield. In other 

words, residual effect measures the role of the 

possible independent variables which were not 

included in the study on the dependent variable. 

In the present study, the residual effect observed 

at phenotypic (0.237) and genotypic (0.212) 

explains that the characters chosen for path 

analysis were adequate and appropriate.

Fig.1: Phenotypical Path Diagram for Seed Cotton Yield Fig.2: Genotypical Path Diagram for Seed Cotton Yield 

Table 3. Direct and indirect effects (genotypic) of yield component traits on seed cotton yield among 55 genotypes of cotton 

(Gossypium hirsutum L.)

Character Days to 50 Plant Monopodia/ Sympodia/ Bolls/ Boll Seed Lint Ginning
 per cent height plant plant plant weight index index outturn
 flowering             (%)

Days to 50 per cent flowering -0.01 -0.00 0.00 0.00 -0.00 0.00 0.00 0.00 -0.00

Plant height (cm) 0.03 0.38 -0.11 0.25 0.10 -0.01 -0.03 -0.01 0.01

Monopodia / plant 0.00 0.00 -0.01 0.00 -0.00 -0.00 -0.00 -0.00 0.00

Sympodia / plant 0.05 -0.40 0.02 -0.61 -0.23 0.11 0.14 0.12 0.02

Bolls / plant 0.08 0.27 0.09 0.37 0.98 0.12 -0.01 0.06 0.17

Boll weight (g) -0.06 -0.01 0.06 -0.09 0.07 0.53 0.42 0.37 0.20

Seed index 0.04 0.13 -0.27 0.34 0.01 -1.14 -1.43 -1.30 -0.70

Lint index -0.03 -0.08 0.25 -0.36 0.14 1.46 1.88 2.07 1.67

Ginning outturn (%) -0.02 -0.02 0.02 0.04 -0.18 -0.38 -0.50 -0.83 -1.03

Correlation with seed 0.08 0.27** 0.03 -0.08 0.88** 0.69** 0.46** 0.47** 0.346**

cotton yield/plant (g)

 * = Significant at 5% level,    ** = Significant at 1% level,   Residual effect = 0.212, Bold and diagonal values indicate direct effects

Fig. 8:  ICAR-CIRCOT Green Crematorium
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Table 1 and the phenotypic and genotypic path 

coefficients showing direct and indirect effects 

are presented in Table 2 and 3 and Fig.1 and 2, 

respectively. Genotypic correlations in general 

were higher than phenotypic correlations 

indicating that the apparent associations are 

largely due to genetic reasons.

 Plant height recorded significant positive 

association with sympodia/plant, bolls/plant 

and seed cotton yield/plant at genotypic level 

and with sympodia/plant at phenotypic level 

indicating their true association. Similar results 

were also reported earlier by Asha et al., (2015), 

Pradeep et al., (2015) and Satish et al., (2020). 

 The characters viz., bolls/plant, boll 

weight, seed index, lint index and ginning outturn 

also showed significant positive association with 

seed cotton yield/plant at both phenotypic and 

genotypic levels signifying the usefulness of these 

traits in selection programmes. Similar results 

were reported by Kishore et al., (2011) and Sirisha 

et al., (2016) and Satish et al., (2020). Days to 50 

percent flowering, monopodia/plant and 

sympodia/plant showed non-significant positive 

Table 1. Phenotypic (below diagonal) and genotypic (above diagonal) correlation coefficients for yield and yield component 

characters among 55 genotypes of cotton (Gossypium hirsutum L.) 

Character Days to 50 Plant Monopodia/ Sympodia / Bolls/ Boll Seed Lint Ginning Seed
 per cent  height plant plant plant weight index index outturn cotton yield/
 flowering            (%) plant

Days to 50 1.00 0.09 -0.03 -0.08 0.08 -0.12 -0.03 -0.01 0.02 0.08
per cent flowering

Plant height (cm) 0.07 1.00 -0.29** 0.65** 0.28** -0.02 -0.09 -0.04 0.02 0.27**

Monopodia/ -0.02 -0.21 * 1.00 -0.03 0.09 0.11 0.19* 0.12 -0.02 0.03
plant

Sympodia/ -0.07 0.54 *** -0.02 1.00 0.38** -0.18* -0.24** -0.17* -0.04 -0.08
plant

Bolls/plant 0.03 0.12 -0.02 0.24 * 1.00 0.12 -0.01 0.07 0.17* 0.88**

Boll weight (g) -0.10 -0.02 0.12 -0.16* 0.06 1.00 0.79** 0.71** 0.37** 0.69**

Seed index -0.03 -0.03 0.17* -0.20 * -0.01 0.72 ** 1.00 0.91** 0.49** 0.46**

Lint index -0.02 0.01 0.10 -0.14 0.04 0.63 ** 0.89 ** 1.00 0.81** 0.47**

Ginning 0.01 0.04 -0.02 -0.02 0.11 0.29 ** 0.43 ** 0.78 *** 1.00 0.34**

outturn (%)

Seed cotton yield/ 0.05 0.15 0.04 -0.05 0.44** 0.48** 0.32** 0.33** 0.25** 1.00
plant (g)

* Significant at 5% level     ** Significant at 1% level

Table 2. Direct and indirect effects (phenotypic) of yield component traits on seed cotton yield among 55 genotypes of cotton 

(Gossypium hirsutum L.)

Character Days to 50 Plant Monopodia/ Sympodia/ Bolls/ Boll Seed Lint Ginning
 per cent height plant plant plant weight index index outturn
 flowering         (%)

Days to 50 per cent flowering 0.05 0.00 -0.00 -0.00 0.00 -0.01 -0.00 -0.00 0.00

Plant height (cm) 0.02 0.24 -0.05 0.13 0.03 -0.01 -0.01 0.00 0.01

Monopodia / plant -0.00 -0.01 0.07 -0.00 -0.00 0.01 0.01 0.01 -0.00

Sympodia / plant 0.012 -0.12 0.00 -0.23 -0.06 0.04 0.04 0.03 0.01

 Bolls / plant 0.01 0.05 -0.01 0.10 0.42 0.03 -0.00 0.02 0.053

Boll weight (g) -0.05 -0.01 0.06 -0.07 0.03 0.47 0.34 0.30 0.14

Seed index -0.01 -0.01 0.07 -0.08 -0.00 0.29 0.39 0.35 0.17

Lint index 0.02 -0.01 -0.08 0.11 -0.03 -0.47 -0.66 -0.74 -0.57

Ginning outturn (%) 0.00 0.02 -0.01 -0.01 0.05 0.14 0.20 0.36 0.46

Seed cotton yield / plant (g) 0.05 0.15 0.04 -0.05 0.447** 0.48** 0.32** 0.34** 0.25**

*  =  Significant at 5% level,  ** = Significant at 1% level,  Residual effect =0.237,  Bold and diagonal values indicate direct effects

Estimates of direct and indirect effects among yield 183

association with seed cotton yield/plant at both 

phenotypic and genotypic levels. These results 

are in accordance with Pujer et al., (2014) and 

Sirisha et al., (2016) and Satish et al., (2020). 

 The traits viz., bolls/plant, boll weight, 

seed index, lint index and ginning outturn were 

found to possess significant positive association in 

desirable direction with seed cotton yield/plant 

both at genotypic and phenotypic levels.

 The correlation coefficient alone is 

insufficient to explain the relationship for effective 

manipulation of the traits, but path coefficient 

analysis furnishes a method for partitioning the 

correlation coefficient into direct and indirect 

effects and measures the relative importance of the 

causal factors in determining the seed cotton yield.

 In plant breeding, it is very difficult to 

have complete knowledge of all component traits 

of yield. The residual effect permits precise 

explanation about the pattern of interaction of 

other possible components of yield. In other 

words, residual effect measures the role of the 

possible independent variables which were not 

included in the study on the dependent variable. 

In the present study, the residual effect observed 

at phenotypic (0.237) and genotypic (0.212) 

explains that the characters chosen for path 

analysis were adequate and appropriate.

Fig.1: Phenotypical Path Diagram for Seed Cotton Yield Fig.2: Genotypical Path Diagram for Seed Cotton Yield 

Table 3. Direct and indirect effects (genotypic) of yield component traits on seed cotton yield among 55 genotypes of cotton 

(Gossypium hirsutum L.)

Character Days to 50 Plant Monopodia/ Sympodia/ Bolls/ Boll Seed Lint Ginning
 per cent height plant plant plant weight index index outturn
 flowering             (%)

Days to 50 per cent flowering -0.01 -0.00 0.00 0.00 -0.00 0.00 0.00 0.00 -0.00

Plant height (cm) 0.03 0.38 -0.11 0.25 0.10 -0.01 -0.03 -0.01 0.01

Monopodia / plant 0.00 0.00 -0.01 0.00 -0.00 -0.00 -0.00 -0.00 0.00

Sympodia / plant 0.05 -0.40 0.02 -0.61 -0.23 0.11 0.14 0.12 0.02

Bolls / plant 0.08 0.27 0.09 0.37 0.98 0.12 -0.01 0.06 0.17

Boll weight (g) -0.06 -0.01 0.06 -0.09 0.07 0.53 0.42 0.37 0.20

Seed index 0.04 0.13 -0.27 0.34 0.01 -1.14 -1.43 -1.30 -0.70

Lint index -0.03 -0.08 0.25 -0.36 0.14 1.46 1.88 2.07 1.67

Ginning outturn (%) -0.02 -0.02 0.02 0.04 -0.18 -0.38 -0.50 -0.83 -1.03

Correlation with seed 0.08 0.27** 0.03 -0.08 0.88** 0.69** 0.46** 0.47** 0.346**

cotton yield/plant (g)

 * = Significant at 5% level,    ** = Significant at 1% level,   Residual effect = 0.212, Bold and diagonal values indicate direct effects

Fig. 8:  ICAR-CIRCOT Green Crematorium
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Fig. 1. Fetal monster showing cyclopia and arhinia
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 Among the characters studied, the traits 

viz., plant height, bolls/plant, boll weight, seed 

index, lint index and ginning outturn showed 

direct positive effects, besides expressing 

significant positive correlation with seed cotton 

yield. Therefore, direct selection of these traits is 

suggested for obtaining yield improvement. Similar 

results were also reported by Pradeep et al., (2015) 

and Satish et al., (2020). However, negative direct 

effect was observed for days to 50 per cent 

flowering, monopodia, sympodia, seed index and 

ginning outturn. These results are in accordance 

with the results reported by Pradeep et al., (2015), 

Sirisha et al., (2016). This study revealed that, 

the traits which had positive and direct effect on 

seed cotton yield should be given emphasis for 

making selection for high yielding genotypes.

 Thus, the present study indicated that 

bolls/plant, boll weight, seed index, lint index 

and ginning outturn showed direct positive 

effects and significant positive correlation with 

seed cotton yield/plant and also revealed that the 

major emphasis should be laid on selection process 

with these traits without sacrificing desirable fibre 

qualities by adopting restriction selection model. 

Similar results were reported by Erande et al., 

(2014), Pradeep et al., (2015), Sirisha et al., (2016) 

and Satish et al., (2020).

 From correlation study, it is concluded 

that seed cotton yield had positive association with 

plant height, bolls/plant, boll weight, seed index, 

lint index and ginning outturn advocating that 

these were the major yield contributing traits. 

Further path coefficient analysis exhibited that 

characters viz., plant height, bolls/plant, boll 

weight, seed index and lint index had direct positive 

effect on seed cotton yield/plant. Thus, correlation 

and path analysis clearly suggested that direct 

selection based on bolls/plant, boll weight, seed 

index and lint index may be useful in developing 

high yielding varieties in upland cotton.
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ABSTRACT : The objective of this study was to determine economic heterosis of hybrids, with respect to seed 

cotton yield and fiber quality. Twelve cotton lines, 4 testers and 48 F  hybrids (generated by crossing 12 lines 1

with 4 testers in line x tester design in the year 2017) along with check hybrid HHH 223 were grown in 

randomized complete block design with 3 replications in kharif 2018. Eleven crosses recorded a magnitude of 

heterosis for seed cotton yield/plant of above 40 per cent. The highest economic heterosis for seed cotton yield 

was observed by the cross H 1489 x C 210 (64.02%), which also exhibited highest per se performance for 

important characters; bolls/plant and boll weight. It was followed by H 1472 × C 211 (63.74%), H 1522 × C 211 

(57.62%), H 1488 × C 211 (52.60%) and H 1522 × C 201(47.87%).  The cross H 1472 × C 211 (63.74%), H 1489 × C 

210 (9.30%) and H 1098i × C 201 (19.72%) registered the highest significant heterosis for boll weight, bolls/plant 

and ginning out turn respectively. Significant economic heterosis in desirable direction was recorded in fiber 

strength, upper half mean length, uniformity index and micronaire value. The cross H 1472 x C 201 observed best 

hybrid for fibre quality traits,

Key words: American cotton, economic heterosis, line x tester, seed cotton yield
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 Cotton is the "King of Fibers" and plays a 

major role on economics and social affairs of the 

world. It is a commercial crop grown in about 111 

countries of the world. It is also known as "White 

Gold" because it is a leading natural fiber, which 

provides income to millions of cotton farmers and 

textile industries workers and contributes 

significantly in export earnings of many 

countries. Oil is extracted from the seeds after 

ginning and is refined for consumption. The lint 

is used in textile industries for production of 

cloth fabrics.  

 India is the leading country in terms of 

area under cotton cultivation and raw cotton 

production in the world. Per hectare productivity 

in India still much lower compared to many 

leading cotton growing countries. Development 

of new variety with high yield and fibre quality is 

the primary objective of all cotton breeders. 

Heterosis breeding is an important genetic tool to 

facilitate yield enhancement and help to enrich 

many other desirable quantitative and 

qualitative traits in crops. Economic heterosis or 

hybrid vigour is the increment in performance of 

a hybrid in relation to standard check and can 

assume positive or negative values. Cotton is an 

often cross pollinated crop and amenable for both 

heterosis breeding as well as hybridization 

followed by selection in subsequent generations. 

The phenomenon of heterosis has proven to be 

the most important genetic tool in boosting the 

yield of self as well as cross pollinated crops and 

i s  cons idered  as  the  most  impor tant 

breakthrough in the field of crop improvement. 

The exploitation of hybrid vigour in cotton on 

commercial scale has become feasible and 

economical due to easy hand emasculation and 

pollination. Line × Tester analysis provides a 

systematic approach for the detection of appropriate 

parents and crosses in terms of investigated traits. 

 Heterosis breeding is useful to identify 

the cross combinations which are promising in 

conventional breeding programme. India is 

pioneer in commercialization of heterosis in 

Fig. 8:  ICAR-CIRCOT Green Crematorium
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ABSTRACT : Annually around 30 million tonnes of cotton stalk is generated in India. Very limited value addition 

is done to cotton stalk. Most of the cotton stalk produced is treated as waste, though about 5-6  being used per cent

for commercial purposes and around 15-
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 Cotton is grown in about 100 countries 

and traded in around 150 countries worldwide 

Cotton is an important commercial crop of India 

and has emerged as the largest producer in the 

world with its production touching 6.2 million 

tonnes in 2020-2021 (USDA, 2020). Cotton is 

cultivated mainly for its fibre which is the most 

importa

Arude, V. G. 2020. Business perspective and 

entrepreneurship opportunities in cotton 

stalk by- product based industry in India. 
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